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AMENDMENTS TO TH E SPECIFICATION : 

Please replace the paragraph beginning at page 5, line 
15, with the following rewritten paragraph; 

- The ofoject of the present invention is achieved, for 

coiTibustion engines, by means of a method B±>e^^drirB:€^--^ — e^Te 

p^.eai^afel:e p-a-ee-R^e ei-aiffi i-7 -s a-i-d me^^i:-!^ 0<i- -be-i-ri-g characterized in 

that the liquid is heated to such an extient that, at the moment 
of introduction thereof, it has a teniperature that is below the 
temperature of the medium a'c the raoment of introduction of the 



1 iqu id. 



Please replace the paragraph beginning at page 5, line 



22, with the following rewritten paragraph: 

— The object of the present invention is achieved, for 
com.pi:essor 3 , by the raethod a:eewd-i^*g--trO--th;e----i^^ 

e4,.a-^.jf^™-^-^---"r^^^ being characterized in that the liquid is 

pressurized and heated, before it is introduced into the 
compression chamber, to such an extent, that at. Least a part of 
the droplets of the spray explodes spontaneously upon entrance 
into the compress ion chamber „ .All known methods according to 
prior arc are focused on coiTibustion engine applications. It seems 
as though prior art is fully focused on what kind of advantages 
ca.n be obt airbed th.roi.:igh the type of coolrng ei-aifae#---4H:=^.^^^^^^^^ 
ed.xi:±f^t; in a combustion process, but not in a pure compression 



pro G ess. The i n ve n t i o n.7— ars — de-^iri^-d — 4ri=t — p^t^^^^ — e4:-a-ir^t--2-7^ 



■1 c:; 
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therefore Ksore qexie rally defined than the coxabustion engine 
Imp ].. erne a t a. t i o n ■wi?vi^--irt5"-"€ie44-B^H^-^ - - 

Please replace the paragraph beginning at page 6^ line 
15, with the following rewritten paragra.ph: 

---Accorciina to loreferred embodiments of the method 

II / •« 

^i^eee'i^^^4ri=Hf fe'e — -p^ar^^e-^^'fe e-l-a4:f Rr-™--2-r' t h.e 1 i qi:i id. i. s , p r e f e r a b 1 y , 

pressurized to such an extent that, at the xuonient of iritroductioii 
thereof, it has a steam pressure that is above the pressure that, 
at the moKi.ent of introduction, exist in the compression chamber. 
Further, it rs preferred that the liquid, is heated co such, an 
extent that;, at the moment of introduction thereof^ it has a 
temperature that is above the boiling point of the liqurd for the 
■ce=n.Derature and the pressure that^ at the ni.oxiient of introduction 
thereof, exrst in the compression charuber. It is also preferred 
that the liquid is heated to such an extent that, at the moment of 
xnnroduction thereof, it has a i.eniperature that is below the 
temperature of the medium at said moment of introduction.-- 

Please replace the paragraph beginning at page 9, line 
18, and the table which follows the paragraph, with the following 
rewritten paragraph, and. table: 

— The principal basis of the invention can be seen in 
table 1. In column A there is shown some different pressures 
(bar)f bv adiabatic com.pre3sion of air, where the arr pressure 
before compression is 1 bar and the te.mperature is 273 K. Kappa 
■n:, [;X,411 1.4. In column the temperature (K) is shown for the 
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compressed air with the different pressures according to column 
A. In coluim C the boiling point teiiupera tare (K) of the water is 
shown for the different pressures according to column A.- The 
boiling point tentpe ratures of the water for the different 
pressures are ocularly retrieved from steam, pressure curves. 
Column D shows the pressurisat ion which is necessary for 
preventing the water from boiling at the temperature according to 
coluKin B* 



[bar) rK) (bar ) 

^ii — .^gj^™ ^-g^ 

2 0 <>^1j:A „_Jl.§._5 l^^^ 

±-Cr-— 4-§-3 4-9- 

ID 52 7_,_2____ 4 53 .__.4:0 

4-§-eT-6 " ■4r^2 iO 

6 ^ 4 55. 6 43 2 10 

.g„ iLJ,^^^ 42-3- 

5 ill .J5 ___, 42 3 _ ^ 6 

4t-B ^-±-9t-& 4'^"9- 4r-S- 

4 . 5 _ _J..liA.§_.__- ^-'.-^ 

4 " ---4"0-57-^ - — 4-lr^ 3^ 

4 '-0'\:,.2..._ -il.2 -.1 

— 4-945- ""i- 
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3 _ - -^r"^" 

Please replace the paragraph beginning at page 10, line 

16, with the following rewritten paragraph: 

... T a. b 1 e 1 shows t h at: there is an i. n t ersect i o n . m a. r kea 
with bold face, at appr oximateiy [[4^5]] ±^5 bar. At lower 
oressures. the boiling point temperature of the water i.s above 
the teniperature of the coKvpressed air while, simultaneously, the 
pressurisation necessary in order to prevent the water from 



A T 
-h .t. .i, 



boiling is lower than the pressure of the compressed arr 
pressures above [[4,5] ] 4^5 bar, the boiling point temperat.ure of 
the water is lower than the temperature of the compressed air 
while, simultaneously, the pressurisation necessary in order to 
prevent the water from boiling is higher than the pressure of the 

•t- 

compressed air. Thrs is the basis for the inventive concept . 
During injection, spraying, of the water into the medium., which 
is air or gas, to be conipressed, the water should be pressurized 
and heated to a teinperature that will result in a fierce boiling. 
or explosion, of the water^ resulting in a very fine division 
thereof to water droplets so small that a sufficiently large 
coolxng surface area is obtained, such that heat can foe drained 
off through the heating of the water droplets and/ or through an 
evaporation. As the steara pressure is higher than the compressron 
pressure, an exploding acrion is achieved on the water as the 
latter is depressurized at the moment of entrance into the 
niediuro. under coiupress ron . The atoruization has been allowed since 
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the water has been supplied with heat before being in.t reduced 
into the inediiim to be compressed. It is a feature of the 
invention that heat, which otherwise would foe lost through, for 
example,, exhaust gaaes and/ or a cylinder cooling or in other ways 
in other contexts, also called waste heat^ is vised, for the 
heating of the water before the latter is supplied to the mediura 
to be compressed. This can be accomplished through a heat 
exchanqe between the conii;>ustion exhaust gases and the water, 
between a cylinder cooling niediara and the water ^ or directly 
between the cylinder material and the water . — 

Please replace the paragraph beginning at page 11, line 
14, with the following rewritten paragraph: 

--The compression conditions vary between different 
engines and compressors, as well as the pressure and the 
teniperatiare of the medium before compression. Upon the 
xmplementation of the invention, the conditions should, 
preferably, be such that there is an intersection similar to the 
one described above. With pre-compres sed and pre-cooled air, 
whrch is common by combustion engines, the intersection may foe at 
a compression pressure which is substantially higher than sa:ui 
['[4/ 5.1] bar. But if the condition is according to table 1, 

the region above the intersection at t[4,5]] 4 , 5 bar is 
interesting. Accordingly, the water should be introduced after 
that the compression pressure has past [[4,5]] 4 . 5 bar. Further, 
the water should be pressurized and should have a temperature 
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that results in it being depressurized and starting to boil 
iminediately at the introduction. The introduction is preformed by 
spraying the water into the compression chamber through an inlet 
valve adapted for the purpose. The already small droplets of the 
spray will explode during the depressurisation and, boiling, and 
become small water droplets that, on one hand, immediately 
evaporate and, on the other hand, evaporates during the following 
compression, A continued generation of compression heat will, 
accordingly, result in continued heating of non-evaporated water 
droplets and in a subsequent boiling and evaporation, and the 
heat used for the evaporation counteracts any further increase of 
the temperature of the medium. Accordingly, heat is drained off 
from the a:i„r under compression, for the generation of the water 
steam during the compression. Preferably, the control system 
according to the invention comprises sensors for sensing the 
pressure and the temperature in the compression chamber, as well 
as a control unit, which is operative ly connected with these 
sensors and with the inlet valve, and provided with software 
constituted by a computer program that controls the liquid, the 
water, is to be injected upon basis of the information that it 
gets from the pressure and temperature sensors. 

Please replace the table beginning at page 13, line 18, 
with the following rewritten table: 
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~- Pressure condition 2--steps 3"-steps Isotherm 
.24^™4^^ ~X±y-±% a-^r74^% 

2 0 bar ±RjL^l 

4a-B--ba-^ 2rQ:-r^% ;^s.r-9% 

2 5 b a r „ i;^^ 



Please replace the paragraph beginning at page 13, line 
22, with the following rewritten paragraph; 

-Table 2: Theoretic saving of power by cooled 
compression. Plural step adiabatic compression with inter cooling 
a.nd isotherni compression. Reference : 1-step adiabatic 
coriipresBion . Kappa is [[1^4]] The reference source is a 

p r e 1 i m i. n a. r y s t u dy n a me d I S OT E RM KOM P R E S 3 :i OIM , by J a n -- G u.n n a. r 
Persson, 2000-01-16. The preliminary study has been done, under 
secrecy agreement, on the order of the present inventor. The 
report has not published,™™' 

Please replace the paragraph beginning at page 13, line 
30, and the table which follows the paragraph, with the following 
rewritten paragraph and table: 

-"Table 3 shows the largest possible heat absorption by 
means of evaporation at the intersection line according to table 
1, compared to the need of cooling by isotherm compression from 1 
to 25 bars. Further, it can be seen that the possible theoretical 
saving is 2 8 9/389 times the saving of power for an isotherm 
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compression./ which^ according to table 2^ 



is 39% 



upon conipre 3 s :i. or:i 



up to 25 bar. The saving that,, theoretically, is possible by 



t ne 



i m:o 1 e me ji t: a t. ;].. o n 



the invention is^ accordingly ^ 239/389 x 39 



2 8.97%; this is coiirparable to the saving of power at the 
3-'Step compression according to table 2. However? the invention 
ma key it possible to perform the conxpr e 3 s ion in one step, xn one 
and the same cylinder, which is a remarkable advantage. 



Tenip r'K) Steam pressure 



Heat; of 



HaK heat 



Need of cooling 



sa curat Ion 



svapo ra t. :i.on 



ab :;5crpt :i. on 



bv ls<:;th.!;-: nil 



{bar ^ 



(kj/kg) 



(kJ/kg) 



compr s 1 on. 



(kJ/kg) 



42 



4 . 51 



2 1 1 9 



283 



3 8 9 



Please replace the paragraph beginning at page 14, line 
17, with the following rewritten paragraph: 
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""""Table 3: is a table that shows the maximiam heat 
absorptxon per kg air cit the intersection line according- to caixle 
1, coinpared to the need of cooling per kg air at isotherm 
compression from 1 to 2 5 bar. Table 3 also shows the iTiaxiiuum 
content of steam, in air at a given pressure and. temperature, in 
other words the condensation limits according to an intersection 
line in table 1. Kappa is [[1^4]] l_-._4. The reference source is the 
pr el iminary study named I SOTERM KOM PRESS XOM , by Jan-Gunnar 
Persson, 2000-01-16 . — 

Please replace the paragraph beginning at page 14, line 
26, with the following rewritten paragraph: 

™ Fiq . la and lb shows an engine cylinder A wxth a 
piston B in two posi.ti.ons, a lower position corresponding to the 
lower dead centre of the piston^ and an upper position, 
approx.iiiiately 65 crank angle grades before the upper dead centre. 
The cylrnder A is provided with an injection valve G for the 
iniection of pressurized and heated water D« The injection valve 
may be the same valve as the one that is occasionally used for 
the inject ion of fuel. The water and the fuel may be mixed and 
s.imultaneously injected, resulting in the fuel being pressurized 
and heated to the same level as the water « The engine is a 2- 
stroke or 4--strok.e combustion engine with a compression ratio ox 
20: 1- The figure does not show self evident components such as 
inlet and outlet ports or inlet or outlet valves, any possrble, 
separate fuel iniection valve, or any possible sparking plug. 
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Before trie compression stroke, wi.th the piston B rn its lower 
dead centre position, the cylinder A is supposed to be filled 
with air of approximately 1 atmosphere at a teniperature of 300 K, 
Kappa 13 supposed to be [[1,4]] 1^4. V^hen the piston B is in its 
posLOion 65 crank angle grades before its upper dead centre 
positron, the compression pressure is approximately [[4/7]] 4,7 
bar and the ten\perature is approximately 4 65 K. If t.he invention 
is not ixuplemented, the pressure and the temperature at the upper 
dead centre of the piston will be approximately 66 bar anci 995 K 
respectively, and approximately 75% of the compreasion work would 
remarn. From a position of approximately 65 crank angle grades 
before the upper dead centre and further on to the dead centre, 
the invention can, accordxng to this example, be implemented. For 



exaiaple, a control system niay be adapted to inject water with, in 
accordance with table 1, a teiriperature of 453 K and pressure of 
40 bar when the compression pressure is 6 bar and the temperature 



is approxixuately 4 56 K, however without ciarmrng cnat: 
settinq is optimal » The large depressurisation, 40 bar in 
comparison to 6 bar, and the heat energy ox the water at the 
moment of introduction of the water into the cylinder, results in 
a fierce boiling and, accordingly, a fine atomization, and 
qeneration of a water curtaro, with a very large cooling surface 
area . A certain amount of the introduced water is ixnmediatel y 
evaporated in a few inicroseconds , resulting in a tertiperature 
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rsauccion. A further evaporation takes place during the continued 
c or lip r BBS ion p r o c e s a * - - 
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